T HE capacity of the ventricular ependyma to absorb foreign substances, such as dves or electrolytes, was demonstrated many years ago. 6,7,1~ More recently, experiments with radioactive isotopes have demonstrated that normal components of the cerebrospinal fluid may be transferred from the ventricles and that the rate of absorption of these substances in normal conditions is different from that in hydrocephalic patients.
Maass and Adams 4 showed that in dogs p32 appears rapidly in the superior sagittal sinus after injection into the lateral ventricle; but if hydrocephalus is induced by subarachnoid injections of kaolin, the absorption into the blood of the sinus is reduced considerably. Sweet and Locksley 9 investigated the rate of disappearance of various electrolytes (C13s, K 42) from the ventricular cerebrospinal fluid of ~ patients with an obstructive hydrocephalus. These findings differed in two significant aspects from those in normal subjects: the curve for the disappearance of electrolytes was a simple exponential form and the rate of absorption was very retarded. The curve of absorption of 1131 serum albumin also showed a marked retardation in comparison with the corresponding curve in normal subjects. The rate of disappearance of D~O, after intraventricular injection, was found not to differ significantly in hydrocephalic patients from that found in normal subjects. 2's Bowsher 3 has shown also that the ventricular ependyma is capable of absorbing an S 3~ serum protein, although to a lesser extent than the cisternal and the lumbar subarachnoid spaces. Atkinson and Foltz 1 studied the disappearance of 1131 serum albumin in ventricular cavities after intraventricular injecReceived for publication September ~0, 1963. tion. They demonstrated that the clearance of serum albumin from the ventricles is decreased 4 hours and also ~4 hours after injection in hydrocephalic patients. The decrease was much more important in cases of active than in cases of arrested hydrocephalus.
In the experiments presented in this paper we have studied the rate of disappearance of Na 24, after intraventricular injection, in cases of obstructive hydrocephalus with cerebrospinal-fluid hypertension of differing pathogenesis; this study included a group of infants with congenital hydrocephalus and a group of adult patients with a postinflammatory hydrocephalus.
Material and Method
Our study was carried out in 9 patients. Four of them, ranging in age between 1 month and years, had a congenital active obstructive hydrocephalus; 5 (aged between 9 and ~0 years) had a postinflammatory active obstructive hydrocephalus.
One hundred microcurics of Na~4C1 (specific activity 1 ttc./mg., purchased from the Sorin, Saluggia) in 0.5 ml. volume were injected into a lateral ventricle following ventricular puncture either through the fontanel when it was still open, or through a drill hole; 0.5 ml. samples of ventricular cerebrospinal fluid were withdrawn at different times (from 30 min. to 41 hours) after injection. Determinations of radioactivity were made with a scintillation counter (Selo, Milano) and the usual corrections for background and isotopic decay were applied.
The level of radioactivity 30 rain. after administration of the isotope was taken as being 100, and all other values were worked out as percentages of this initial value. Thirty min. is the time at which the distribution of Na + in the ventricles reaches equilibrium. ~
The morphological pattern of the hydrocephalus was always investigated by routine air studies several days before the isotopic study. This was performed when the air had disappeared completely and the clinical situation of the patients was the same as before the air study. The presence of a complete block was evaluated by the isotopic method described previously. 5
Results Table 1 shows the rate of disappearance of Na 2~ from the ventricular cavities in 4 cases of infants aged from 1 month to 3 years. Two cases were followed for 41 hours, 1 for 8 and 1 for 3 hours. The first 3 cases did not show any appreciable disappearance of Na 24. A typical example is shown in Fig. 1 .
In the 4th case, the only one in which a small absorption of N a u from a lateral ventricle could be demonstrated 0 4 per cent of the amount injected at the 8th hour), the aqueduct stenosis was found to be only partial. A previous study with 1131 serum albumin had in fact demonstrated that at the 8th hour the specific activity of the lumbar cerebrospinal fluid was 34 per cent of that of the ventricular cerebrospinal fluid.
In Table 3 the ventricular absorption of N a 24 in cases of obstructive hydrocephalus in adult patients is shown. In all cases the completeness of the block has been evaluated by a previous radioisotopic test. In none of these patients was any lumbar activity found up to 13 hours after the ventricular injection of a tracer amount of 1131 serum albumin. In normal cases the passage of labelled substances is evident after only a few minutes. 5
All the patients of this group exhibited a postinflammatory aqueduct stenosis and had a fairly homogeneous range of ages (9-30 years). As is evident from Table 3 , there is a remarkable disappearance of the N a 24 after the intraventricular injection. Three cases were followed for a longer period of time. A typical example is shown in Fig. 3 .
All these patients had a similar high cerebrospinal-fluid pressure and it was not possible to investigate any correlation between the cerebrospinal-fluid pressure and the rate of disappearance of N a 24 from the isolated ventricles.
Discussion and Conclusions
The results of our experiments, performed on 9 patients (4 infants and 5 adults) with an obstructive active hydrocephalus, have shown a completely different degree of disappearance of N a 24 from the ventricular system. In the adult patients, 3 hours after the ventricular injection, about 50 per cent of the N a 24 is reabsorbed, while in infants there is no reabsorption after a long period of time (41 hours).
This pattern sets different problems of anatomical and physiopathological significance which involve the ventricular epen- 
